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Questions or comments about this report or the Epidemiologic
Surveillance Program may be directed to:

Dr. Cliff Strader at cliff.strader@eh.doe.gov

or Dr. Bonnie Richter at bonnie.richter@weh.doe.gov
United States Department of Energy

Office of Epidemiologic Studies

Mail Stop: 270CC/EH-62

19901 Germantown Road

Germantown, MD 20874-1290

Additional information about the Department of Energy’s Office of
Epidemiologic Studies, the Epidemiologic Surveillance Program, and
annual reports for DOE sites participating in this program can be
found at:

http://www.eh.doe.gov/epi/surv



PANTEX 1998

At a Glance

Male workers lost 2,465 calendar days of work due to illness and injury in
1998. The leading causes of absence were due to muscle and skeletal condi-
tions (19 percent), digestive conditions (15 percent), and injuries (14 percent).

Female workers lost 1,774 calendar days of work due to digestive conditions
(18 percent), muscle and skeletal conditions (18 percent), genitourinary
conditions (11 percent), injuries (10 percent) and respiratory conditions

(10 percent).

There was a 43 percent decrease in the number of reported absences between
1997 and 1998. This number has been steadily declining since 1996. Part of
the decrease was related to changes in reporting practices.

The risk of illness and injury continues to be highest among Service workers,
Production Technicians, and Material Handlers.

Injuries, primarily sprains and strains, were the most common OSHA-
recordable diagnoses (directly attributable to work) among men and women.
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The Pantex Plant

Introduction

The U.S. Department of Energy’s
(DOE) commitment to assuring the
health and safety of its workers includes
the conduct of epidemiologic surveillance
activities that provide an early warning
system for health problems among
workers. The Epidemiologic Surveillance
Program monitors illnesses and health

: conditions that
result in an
absence of
5 or more
} consecutive
. workdays,
occupational
¥ injuries and
52 illnesses, and
disabilities and
deaths among current workers.

Epidemiologic surveillance has been
ongoing at Pantex since 1994. This
report provides a summary of epidemio-
logic surveillance data collected from the
Pantex Plant from January 1, 1998
through December 31, 1998. The data
were collected by a coordinator at Pantex
and submitted to DOE’s Epidemiologic
Surveillance Data Center, located at Oak
Ridge Institute for Science and Educa-
tion, where quality control procedures
and preliminary data analyses were car-
ried out. The analyses were interpreted
and the final report prepared by the DOE
Office of Epidemiologic Studies.

The information presented in this
report provides highlights of the data
analyses conducted on the 1998 data
collected from Pantex. Earlier surveil-
lance reports and additional supporting
tables are posted on the Office of
Epidemiologic Studies’ Web Site

(http:/ /www.eh.doe.gov/epi/surv) or
are available by
request.

The main
sections of the
report include:
work force
characteristics;
absences due to
injury or illness
of 5 or more
consecutive
workdays; workplace injuries, illnesses,
and deaths that were reportable to the
Occupational Safety and Health Admin-
istration (“OSHA-recordable” events);
and disabilities and deaths among cur-
rent workers. The 1998 report includes
sections on time trends that provide
comparative information on the health
of the work force from 1994 to 1998.

Note: In the figures and calculations
that follow, percentages have been
rounded to the nearest whole number.

DOE sites vary by mission, function,
job classification, and worker expo-
sures. Therefore, comparisons of Pantex
with other DOE sites should be made
with caution. In addition, many factors
can affect the completeness and accu-
racy of health information reported at
the sites, thereby affecting the observed
patterns of illness and injury.
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Site Overview

The Pantex Plant, located on the
Texas Panhandle 17 miles northeast of
Amarillo, was constructed in 1942 to
serve as a conventional bomb plant for
the U.S. Army. The plant was deacti-
vated when World War II ended and
remained vacant until 1949 when Texas
Technological University purchased the
site for $1 for experimental cattle-feeding
operations. The land was sold subject to
recall under the National Security
Clause, and the Atomic Energy Commis-
sion requested the Army to reclaim and
reopen the site in 1951 in order to
expand nuclear weapons assembly facili-
ties. By 1975, the Pantex Plant became

" FIRING'SITE

ZONE4

{Plutonium Storage)s

~ZONE 12N
—— (Stppopy.

the only nuclear weapons assembly and
disassembly plant in the U.S. With the
downsizing of the DOE complex, the site
assumed new responsibilities. Interim
storage of plutonium pits was trans-
ferred to the plant in 1989 when a
plutonium processing center was deacti-
vated. With the easing of political
tensions between the United States and
the former Soviet Union in the 1990’s,
efforts began to reduce nuclear stock-
piles. The disassembly of nuclear
weapons at the Pantex Plant became a
vital part of this operation.

Currently, the Pantex Plant has five
primary operational missions: weapons
assembly, weapons disassembly, evalua-
tion of weapons, high explosive research

and development, and interim plutonium
pit storage. The Final Environmental
Impact Statement for the Continued Oper-
ations of the Pantex Plant and Associated
Storage of Nuclear Weapons Components
was approved in January 1997, by the
Secretary of Energy Hazel O’Leary. The
Environmental Impact Statement autho-
rized the Pantex Plant to maintain the
plant’s current dismantlement mission
and increase onsite interim storage of
plutonium components. It is anticipated
that the plant will downsize as weapons
dismantlement work decreases over the
next 10 years.

The current contractor, Mason and
Hanger, took over the management and
operating functions on October 1, 1956.
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The Pantex Work Force - 1998

A total of 2,934 Pantex employees
were included in epidemiologic surveil-
lance in 1998, 428 fewer workers than
were present in 1997. The age and
gender distribution of the 1998 work
force is shown in Figure 1. There were

795 (27 percent) women and 2,139

(73 percent) men in the work force. The
average age of male Pantex workers was
44 years of age and 42 years for females.

Figure 1. The Work Force by Gender and Age
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The majority of the workers were White
(80 percent). Hispanics comprised 11
percent and African Americans about 6
percent of the work force; Asians and
Native Americans made up the remaining
3 percent.

The distribution of workers by job
category and gender is shown in Figure
2. Individual job titles, as reported by
Pantex, were grouped together into 11
job categories. This is because there
were either too few workers or health
events within a particular job title,
thereby limiting the type of analyses that
could be conducted. Men and women

were not distributed equally among the
various occupational groups. Over half
of the women at Pantex were in the Office
Management and Administration job
category; less than one-fourth of the men
were in this group. Almost a third of the
men were Security or Technical Support
workers.

Two new job title categories were
defined in the 1998 report; Heavy Com-
puter User and workers assigned to the
Fire Department. A Heavy Computer
User is defined as a worker who types 8
hours or more per day. This category
includes technical writers, computer pro-
grammers, data entry clerks, and other
workers whose job requires them to type
more than 70 percent of their time per
day. Workers in the Fire Department are
analyzed separately as they are a high-
risk group for sprains, strains, and lower
back pain from carrying heavy objects,
and are susceptible for working beyond
the fatigue threshold.

Figure 2. The Work Force by Job Category
and Gender

Job Category

Office Management
& Administration

Engineering,
Scientific, & Health Care

Technical Support

Heavy Computer Users

Service

Security

Craft & Repair

Fire Department

Nuclear Specialties

Production Technicians

Material Handlers




1998 Epidemiologic Surveillance Report

Number and Length of Absences

Epidemiologic surveillance examines
absences of 5 or more consecutive
workdays (also referred to as “5-day
absences”). It is based on DOE Order
440.1 that requires contractor manage-
ment to notify Occupational Medicine
when a worker has been absent for 5 or

74

more consecutive workdays. If an
absence on a Friday continues through
Tuesday, the length of that absence
includes the weekend. All injuries and
illnesses due to a work-related incident
also must be reported. Non-occupa-
tional illnesses and injuries that involve
absences less than 5 days do not rou-
tinely require a medical clearance for
return to work and are therefore
excluded from these analyses.

Certain types of health events result-
ing in an absence of 5 or more consecu-
tive workdays were excluded from the
analyses. These include 12 absences
due to maternity leave and 3 reported
absences due to elective surgical
procedures not related to the treatment
of an illness or injury among two women
and one man.

Throughout this report, analyses
take gender, age, and occupation into
account because the risk of illness and
injury varies by these factors.

The rate of 5-day absences due to
injury or illness varied by gender and

age as shown in Figure 3. There were
84 5-day absences among 795 women
resulting in an absence rate of 11 per
100 workers (84 /795). There were 139
absences among 2,139 men resulting in
an absence rate of 6 per 100 workers
(139/2,139). The rate of 5-day absences
among men increased slightly with age.
Among women, the highest absence rate
was in the 40-49 year age group. Less
than 1 percent of men and women
reported more than one 5-day absence
in 1998. The 223 absences reported in
1998 represent a 43 percent decrease
from the 391 absences reported in 1997.

Figure 3. Absence Rate by Gender and Age
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The average length of absence by
gender and age is shown in Figure 4.
The average length of absence was 18
days for men and 21 days for women.
The average duration of absence was not
related to age among men, but increased
with age among women.

The rate of 5-day absences due to
illness or injury varied by job category
for men and women as shown in Figure
5. No pattern was seen between the rate
of absence between men and women
within a similar job category. Among
men, Service workers had the highest
absence rate, 17 per 100 (4/23), while
those in the Fire Department had the
lowest absence rate, 2 per 100 workers
(1/45).
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Figure 4. Number of Days Absent by
Gender and Age
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of Days
Absent

Among women, Material Handlers
had the highest absence rate, 22 per 100
workers (5/23). Female Craft and Repair
workers had no 5-day absences in 1998,
a trend that continues from 1997, how-
ever there were only seven women in
that job category.

The average duration of absence by
job category and gender is shown in
Figure 6. There was no consistent pat-
tern for average absence duration among
men and women within a job category.

Although Service workers had the high-
est rate of 5-day absences among men,
the average duration of their absences,
15 days, was less than the average for all
male workers. Male Production Techni-
cians had the longest average number
of days absent, 25 days, while Heavy
Computer Users had the shortest aver-
age absence duration (12 days). Among
female workers, Service workers had the
longest average absence, 83 days; how-
ever, only one absence was reported in
this group. Women in the Office Man-
agement and Administration (23 days)
and Technical Support (21 days) groups
had the next longest absence duration.
Female Heavy Computer Users averaged
the shortest absences, 9 days.

Figure 5. Absence Rate by Job Category
and Gender
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Figure 6. Average Duration of Absence by
Job Category and Gender
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Diagnostic Categories

Epidemiologic surveillance moni-
tors all illnesses and injuries among
active workers, because it is not
always possible to determine what
health effects are due to occupational
exposures and what are due to other
causes. Most illness and injury diag-
noses were reported to the occupa-
tional medicine clinic by workers who
required return-to-work clearances.
An absence due to illness or injury
may involve more than one diagnosis,
and epidemiologic surveillance
includes all reported diagnoses. In
addition, the OSHA 200 Log provides
information on recorded occupational
injuries and illnesses whether or not
they involve absences.

This report organizes illness and
injury categories based on a standard
reference, the International Classification
of Disease, 9" Revision, Clinical Modifica-
tion (ICD-9-CM). This reference is used
to classify health events for statistical
purposes. You can
find specific health
conditions in the
. Explanation of
Diagnostic Catego-
ries at the back of
this report.

The number of
reported diagnoses
categorized accord-
ing to the ICD-9-

: CM and number of
lost calendar days are presented in Fig-
ure 7. Please note that the number of
days absent, when there are multiple
diagnoses during an absence, are
counted more than once. There were
109 diagnoses reported by female work-
ers and 184 diagnoses reported by male
Pantex workers in 1998. The most fre-
quently reported diagnoses varied little
by gender.

Female employees lost a total of
1,774 calendar days due to injury and
illness. Among women, digestive condi-
tions (18 percent), muscles and skeleton
conditions (18 percent), genitourinary
diseases (11 percent), injuries (10 per-
cent), and respiratory conditions (10 per-
cent) accounted for 67 percent of all
reported diagnoses. A closer look at
diagnoses affecting the digestive system
showed that 50 percent were related to
conditions of the liver and gallbladder
and 20 percent to gastroenteritis and
colitis. Back pain and disk injuries
made up 40 percent of muscle and skele-
tal conditions, followed by rheumatism
(35 percent) and arthritis (20 percent).
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All of the genitourinary conditions
were related to female reproductive dis-
orders. Forty-five
percent of the injuries
were reported as sprains
and strains and 27
percent were reported
as fractures. The
majority of the
respiratory conditions
were due to acute upper
respiratory type infections (55 percent),
followed by flu and pneumonia (18
percent) and bronchitis (18 percent).

Men lost 2,465 calendar days due to
injury and illness. Among male workers,
48 percent of all reported diagnoses were
due to muscle and skeletal conditions
(19 percent), digestive conditions (15
percent), and injuries (14 percent). A

closer look at

diagnoses
affecting the
muscles and
skeleton
showed that
about 43
percent were
W\ disc disorders

\ and back
problems, 29
percent were
arthritis, and
20 percent
were
rheumatism.
Frequently
reported
injuries were
sprains and strains (42 percent),
fractures (15 percent), open wounds (12
percent), and burns (12 percent). Liver
and gallbladder disease (37 percent) and
hernias (26 percent) accounted for the
majority of the digestive diagnoses.

Blood

Existing Birth

Injury

Respiratory

Figure 7. Number of Diagnoses and Lost
Calendar Days by Diagnostic Category
(Categorized by ICD-9-CM) and Gender

pitretts ol Number Number | Number Number
Category of of Lost of of Lost
Diagnoses Calendar Diagnoses Calendar

Benign
Growths

Cancer

Digestive

Endocrine /
Metabolic

Condition

Heart /
Circulatory

Infections /
Parasites

Miscarriage

Muscles and
Skeleton

Nervous
System

Psychological

Skin

Unspecified
Symptoms

Note: Lost calendar days for each diagnosis
are counted more than once if there are
multiple diagnoses per absence.
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The previously mentioned diagnoses
did not vary much by age for men or
women. Injuries, conditions affecting
the digestive system, and diagnoses of
the muscles and skeleton were among
the more frequently reported categories
for all men. Among workers 50 years
and older, conditions of the heart/circu-
latory system were the most frequently
reported diagnoses. Twelve men in this
age group reported 17 diagnoses; 76 per-
cent for hypertension and ischemic heart

disease (restricted blood flow to an
artery). Heart/circulatory conditions
were also common among women 50
years and older. Two women in this age
group reported two diagnoses; one for
cerebrovascular disease and the other
for atherosclerosis.

Figure 8 shows the frequency of
reported diagnoses by job category for
men and women. The types of diagnoses
did not vary significantly by job category.
Among men, muscle and skeletal
conditions, injuries, and digestive
conditions appeared frequently in most
occupational groups. Nervous system
disorders were frequently reported
among men in the Office Management
and Administration and Service groups.

Figure 8. Most Frequently Reported Diagnoses
by Job Category and Gender

Women
Muscles and
Skeleton (13)
Office i i Digestive (8)
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Inju: 2
Security ey @)

Respiratory (2)
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System (2)

Craft & Repair

Fire Injury (1)
Department

Digestive (1)
Nuclear

Specialties

Injury (3)
Digestive (2)
Production Heart/

Technicians Circulatory (2)
Muscles and
Skeleton (2)
Cancer (1)
Genitourinary (1)
Respiratory (1)
Muscles and
Skeleton (1)
Nervous

Material
Handlers

System (1)

Note: Numbers in parentheses are number of
diagnoses reported.
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Rates of Disease Occurrence

Three men in the Office Management
and Administration group reported four

diagnoses: three for eye disorders and
one for Bell's Palsy (a facial nerve
disorder).

One man in the Service group had two
diagnoses for carpal tunnel. Among
women, injuries, muscle and skeletal
conditions, digestive diagnoses, and
genitourinary disorders were common.

A Word about Rates: The previous
section considered the number of
absences and health conditions among
various worker groups. For example,
Figure 7 shows that men reported 26 and
women reported 11 diagnoses involving
injuries during 1998. Men, therefore,
reported more than twice as many inju-
ries as women. As there are more than 2
1/2 times as many men than women at
Pantex, it seems reasonable to expect
more injuries among men than women.
Does this mean that men were at greater
risk of injuries compared with women in
1998? To correctly answer that question,
the total number of men and women in
the work force must be considered. To
compare risk among men and women, it
is necessary to calculate the injury rate
for each gender. Rates are calculated by
dividing the number of injury diagnoses
in a given gender by the total number of
employees of that gender. Multiply this
number by 1,000 to get the diagnosis rate
per 1,000 workers.

For example:

26 injury diagnoses + 2,139 men =
.012 x 1,000 =
12 injury diagnoses per 1,000 men

11 injury diagnoses + 795 women =
.014 x 1,000 =
14 injury diagnoses per 1,000 women

Comparing these rates now correctly sug-
gest that the rate of reported injuries
among women is slightly higher than the
rate for men. They are called crude rates
because they do not account for possible
differences between men and women such
as age and other factors that might affect
the individual’s risk of having an injury.
Because age is so strongly related to the
risk of disease and injury, epidemiologists
almost always take age into account when
comparing groups. This is done by using
age-specific categories or by statistical
methods of adjustment.
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The diagnosis rate, also called the
illness and injury rate is the number of
occurrences of a given disease or health
condition observed over the course of a
year per 1,000 workers at risk of getting
that condition (see shaded box). One
health condition, arthritis for example,
may result in several 5-day absences
over a year. Conversely, one 5-day
absence may be associated with multiple
diagnoses (e.g., the flu and a sprained
wrist) recorded for epidemiologic
surveillance.

In the following set of analyses, the
four age groups previously used were
collapsed into two: workers less than
50 years of age and those 50 or older.
In addition, the 11 job categories were
combined into four larger groups. Five
groups of diagnoses of particular interest
to workers are presented in Figure 9:
all illnesses and injuries combined,;
cancer; heart/circulatory system; respi-
ratory system; and injuries.

The rates for all illnesses and injuries
combined were generally higher for male
Pantex workers ages 50 and older com-
pared with males younger than 50.

Figure 9. Illness and Injury Rates by Job
Category, Gender, and Age

Diagnostic

Category Rate per 1,000

All Illnesses

& Injuries Job Category Age RUCHIAVL T3
Combined
Office Management <50 63 127
& Administration/Heavy
|l Computer Users 50+ K] 107
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& Health Care/
Technical Support
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50+
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\\@ll Production Technicians/
@ Material Handlers
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Among females, rates were higher for
employees younger than 50 compared
to female workers age 50 and older.
Women aged less than 50 generally had
the highest rates within a job category.
The highest rates were for men and
women classified as Nuclear Specialties/
Production Technicians/Material
Handlers.

Cancer rates presented in this report
are based on reported 5-day absences
during the year. A worker may experi-
ence several periods of absence from
one cancer diagnosis due to medical
complications or treatment regimens.
Each absence results in the report of a
cancer diagnosis; however, it does not
imply that this is a new cancer. The
cancer rates in this report are not
comparable to the incidence rates
frequently published in many articles on
cancer with which you may be familiar.
Incident cancer rates are based on the
number of new cancer cases diagnosed
within a given time, usually a year.

The likelihood that an individual in
the U.S. develops cancer increases with
age. Our data reflect this observation for
men; cancer rates in all occupational
categories were
highest among older
workers. Two men
reported two 5-day
absences due to
cancer; there was
one kidney cancer
and one unspeci-
fied site. One man
had reported the
same cancer in 1997. Cancer rates were
not related to age for female workers.
Two women reported four diagnoses for
cancer. Two of the diagnoses were for
respiratory cancer, one was for breast

11

cancer, and one for a secondary site.
One woman reported the same cancer
previously in 1996 and 1997.

Men ages S50 or more generally had
the highest rates of heart and circulatory
problems. Men categorized as Nuclear
Specialties /Production Technicians/
Material Handlers had the highest rate of
heart and circulatory disorders. Twelve
of the 18 men reporting heart/circula-
tory disorders were aged 50 and older;
13 of 17 diagnoses among these older
workers involved hypertension or
ischemic heart disease (restricted blood
flow through an artery). There were six
diagnoses for heart
and circulatory
problems among
women; three for
hypertension and
ischemic heart dis-
ease, and one each
for atherosclerosis,
cerebrovascular
disease, and hem-
orrhoids. Material
Handlers were over 3 times more likely
to report these types of conditions
compared to other workers.

Generally, only workers under age
50 reported respiratory disease
diagnoses with the exception of males
aged 50 or more, categorized as the
Service/Security/Craft and Repair/Fire
Department group. For female workers,
Engineering, Scientific, and Health
Care/Technical Support and Service/
Security/Craft and Repair/Fire Depart-
ment workers had the highest rates.
Service/Security/Craft and Repair/Fire
Department and Nuclear Specialities/
Production Technicians/Material
Handlers groups had the highest rates,
20 per 1,000, among male workers.
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Injury rates were highest for younger
female workers, but there was no
consistent pattern with age and the rate
of injury diagnoses among men. The
highest rates of injury for men and

women were in the Service/Security/
Craft and Repair/Fire Department and
the Nuclear Specialties/Production
Technicians/Material Handlers catego-
ries. Production Technicians were over
3 times more likely to report an injury
than other groups.

Ina
different set
of analyses,
the risk of
illness and
injury
among
workers
classified
in one
job category
was
compared
with the
risk to work-
ers in the
other 10 job categories. Material Han-
dlers were at over twice the risk com-
pared to all other groups.

Time Trends

Why Are Rates Age-Adjusted?

The injury and illness rates in

this section of the report are age-
adjusted. Differences in the age
composition among groups of
workers are taken into consideration
in the analyses and one rate is calcu-
lated for an entire group. This allows
us to make comparisons between
different groups of different ages.
Age-adjusted rates are calculated
using the age distribution of the
1970 U.S. population as a reference.

Age-adjusted rates for selected diag-
nosis categories from 1994 to 1998 are
presented in Figure 10. It is important
to note that the age-adjusted rates for
the year 1994 presented in this report
differ from the 1994 Annual Epidemio-
logic Surveillance Report due to the elim-
ination of health conditions resulting
from maternity leave.

The 30 percent decline in the
number of reported absences from 1996
to 1997 continued with an additional 43
percent decline in 1998. The underre-
porting of 5-day absences that began in
1997 was the result of a change in
health insurance companies and its
impact seems to have continued into
1998.

The decrease in age-adjusted rates
for all illness and injury categories was
also noted for injury and respiratory
conditions. The decline in the injury
rates, according to Pantex health
personnel, may be due to an increased
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focus on safety at Pantex. The rates for
heart/circulatory conditions and cancer
among men and women have remained

the same from 1994 to 1998.

Figure 10. Age-Adjusted Rates for Selected
Diagnostic Categories for Women and Men
from 1994 to 1998
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The age-adjusted rates of illness and
injury by job category are shown in
Figure 11. The Heavy Computer Users
and Fire Department groups do not
appear in this figure because they are
new groups this year. Due to the small

number of Nuclear Specialties workers,
they have been included in the Produc-
tion Technicians category. There are 4
years of data for the Security workers,
Production Technicians, and Material
Handlers, as they were first added to the
report in 1995. With the exception of the
Service group, the rates for men in each
job category peaked in 1996 and have
declined steadily since. There is no
consistent decline in the rates across
the job categories among women, how-
ever, women in most job categories
reported few diagnoses in 1998. With
the exception of the Office Managem